Regulation of cholesterol biosynthesis in sitosterolemia: effects of lovastatin, cholestyramine, and dietary sterol restriction.
We investigated the effects of lovastatin, cholestyramine, and dietary sterol restriction on cholesterol synthesis and low density lipoprotein receptor function in freshly isolated mononuclear leukocytes from two unrelated sitosterolemic families. Total plasma sterol concentrations were elevated in the two homozygous sitosterolemic subjects (343 and 301 vs. 185 mg/dl in controls) and contained increased amounts of plant sterols and 5 alpha-saturated stanols (20% and 8% vs. less than 1% in controls), but were not significantly different from controls in the two heterozygous subjects. The rates of conversion of acetate to cholesterol by mononuclear leukocytes were subnormal in all homozygous and heterozygous subjects and correlated with markedly reduced microsomal 3-hydroxy-3-methylglutaryl co-enzyme A (HMG-CoA) reductase activity. In the two homozygous subjects, cholestyramine treatment decreased plasma sterols 29% and 35%, and yet was associated with a paradoxical decline in mononuclear leukocyte HMG-CoA reductase activity. In contrast, plasma sterol concentrations decreased 14% and 5%, and mononuclear leukocyte HMG-CoA reductase activities increased 13% and 46% in three control and one heterozygous subjects treated with cholestyramine, respectively. Plasma sterol concentrations in the homozygous subjects unexpectedly failed to decline during treatment with lovastatin or a low sterol diet. In distinction, plasma sterol concentrations in three control and one heterozygous subjects dropped 28% and 31%, respectively, during treatment with lovastatin. Both cholestyramine and low dietary sterols stimulated low density lipoprotein receptor function. These results demonstrate a marked abnormality in cholesterol homeostasis in patients with homozygous sitosterolemia with xanthomatosis.(ABSTRACT TRUNCATED AT 250 WORDS)